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The development of the production of lithic industry
in the Early Upper Palaeolithic of Moravia

Vyvoj technologie vyroby kamenné industrie na pocatku
mladého paleolitu na Moravé

Petr Neruda - Zderika Nerudova

On the basis of the refitting of chipped stone industry it has been possible to reconstruct and compare the
reduction strategies of three prominent cultural complexes in Moravia during the Early Upper Palaeolithic.
Thanks to such refitting, it is possible to describe the basic technological differences between the Bohunician,
the Szeletian and the Aurignacian.

Moravia — EUP — refitting — technology — reduction strategy

Na zdklade sklddanek kamenné Stipané industrie se podarilo zrekonstruovat a porovnat operacni schéma
i1 vyznacnych kulturnich komplexii na Moravé na pocdtku mladého paleolitu. Diky témto remontdZim jsme
schopni popsat zdkladni technologické rozdily mezi bohunicienem, szeletienem a aurignacienem.

Morava — EUP — remontdZe — technologie — operacni schémata

1. Introduction

The method of refitting lithic artefacts has in recent years been much in favour, and as an
approach has often been used in the reconstruction of the course of core reduction by knapp-
ing. This research method is applicable in particular to assemblages of stratified industry
where, in combination with a suitable quantity of finds data, it enables the resolution of
spatial and temporal questions of artefact distribution at a given site. From the point of
view of technological analysis, it offers the most precise definition of the technological
characteristics of a worked lithic industry, and also permits of the correct decipherment of
several technological “pitfalls” in dealing with lithic industries, such as may be encountered
from time to time in the classification of the latter.

Over several years, staff of the Anthropos Institute of the Moravian Museum have
devoted themselves to the refitting of a collection of chipped stone industry obtained from
the Museum’s own archaeological excavations: the Bohunician assemblage from Stranska
skéla III-1 and Brno-Bohunice I: Kejbaly (both excavated by K. Valoch), the Szeletian
assemblage from the newly investigated site at Moravsky Krumlov IV (excavated by P. Ne-
ruda & Z. Nerudovd), and the Aurignacian assemblage from Vedrovice Ia (excavated by
M. Oliva; fig. ). The following description of the refittings from stratified and dated Early
Upper Palaeolithic (EUP) assemblages demonstrates and compares the particular reduction
strategy employed, and clearly describes the shift in technological development during the
period of interest.



264 NERUDA — NERUDOVA: The development of the production ...

2. Description of the studied sites

Stranska skala ITI-1

Stranska skala is a fairly conspicuous Jurassic limestone cliff at the eastern edge of
Brno (Slatiny cadastre), rising to a height of 310 m a.s.l. with a ridge that gradually falls
off eastwards over around 1300 m to the road linky Slatina and the LiSeni quarter of the city.
At the steepest, north-western section the limestone appears at the surface (in connection
with recent mining), while the eastern and south-eastern parts are covered in Quaternary
sediment strata of various thicknesses. It is with these areas in particular that finds-bearing
layers containing Early Upper Palaeolithic artefacts are associated. In 1981, K. Valoch
identified an extensive, particularly deep prehistoric feature, in addition to Palaeolithic
artefacts, in the substrate of the latest fossil soil. After the excavation of a Funnel Beaker
culture workshop (CiZmdrovd — Rakovsky 1983; Svoboda — Smid 1994), excavation of the
Palaeolithic layers began in 1982 in area III-1, where a Bohunician living floor was un-
covered in three sectors (Valoch — Nerudovd — Neruda 2000). This excavation was contin-
ued by the Archaeological Institute of the Czech Academy of Sciences in Brno at the same
location (III), and other Bohunician stations — labelled II, Ila, IIIa, IIIb, IIlc and III-2 —
were subsequently investigated (Svoboda — Bar-Yosef eds. 2003, 10).

Palaeolithic artefacts appeared primarily in the lower part of the duplex soil, and not
infrequently also extended into the Ca-horizon on the surface of the loess substrate.
Exceptionally, artefacts were also located in the upper part of the stratigraphy, which had
been moved by gelifluction (SS IIla; Svoboda et al. 2002, 134). The artefacts found during
excavation of area III-1 were in various positions: some lay flat on their ventral surfaces,
others at an angle or on their edges, and some even vertically. No detailed records of po-
sition were made, but no visible signs of the marked shifting or movement of the artefacts
were observed; their vertical distribution in the layers covered some 20 cm.

In classifying the artefacts chronologically, it is possible to make use of the radiocarbon
date 38 200 = 1100 BP (GrN 12297; Moravian Museum excavations, area III-1; Valoch
— Nerudovd — Neruda 2000, 9).! From this it follows that Stranska skala was settled even
during the period of the sedimentation of the Lower Wiirm loess, the upper part of which
was changed by pedogenetic processes into soil (OIS 3a) during the Hengelo interstadial.

Moravsky Krumlov IV

The site of Moravsky Krumlov (MK) IV lies in the Krumlovsky les (Krumlov Forest)
region, well known for its occurrences of raw materials and the extraction of the particular
type of chert named after it. This is very hilly terrain, with an axis running SSW-NNE, come
40 km south-west of Brno. The majority of the Palaeolithic sites concentrate on the eastern
slopes, with divided by a series of valleys into distinct ridges facing SSE. It is on one of
these, in the vicinity of prehistoric mining area 6 (Neruda — Nerudovd — Oliva 2004) that
the Palaeolithic site of interest was found, bounded to the south by a deep valley of Late
Pleistocene or more likely Holocene age, and at which Quaternary sediments over 10 m

1 For a complex overview of the absolute dating see e.g. Svoboda 2001; Svoboda et al. 2002; Svoboda — Bar-Yosef
eds. 2003, 17.
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Fig. 1. Map of Moravia. Site locations: 1 — Stranska skala Ill; 2 — Moravsky Krumlov 1V; 3 — Vedrovice la.
— Obr. 1. Poloha lokalit: 1 — Stranska skala 111, 2 — Moravsky Krumlov 1V, 3 — Vedrovice la.

thick were found. The height above sea level ranged from 315-325 m. The first finds that
can be linked to this site were recovered in 1999 by M. Oliva; they comprised an interest-
ing assortment of pre-cores on the north side of the track, which at this point cuts through
intact loess sediments that were patently older than the surrounding prehistoric mining
works. For this reason a probe was taken to ascertain the character of the layer and recover
finds in situ. This showed that a group of 5 large pre-cores and another 2 flakes rested on
the top of an interpleniglacial soil of Middle Wiirmian age. The loess overburden contained
another flake made of Krumlovsky les-type chert.

The year 2000 saw the partial deforestation of the surrounding area, and with it the
local denudation of surface sediments. Thanks to this propitious turn of events, patinated
artefacts appeared on the ground surface some 20 m west of the previous finds. The logic-
al explanation that presented itself was that the cultural layer containing Palaeolithic finds
here emerges at the surface; for this reason, the first excavation trench was opened here,
labelled MK I'V-1. Subsequent archaeological excavations in 2000-2004 discovered 3 Pa-
laeolithic layers, which however — according to the most recent information gleaned — are
earlier than the Middle Wiirmian interpleniglacial.

Another area, MK IV-3, lay come 15 m north of trench MK IV-1, and revealed the
most complex stratigraphic sequence in the study area. In terms of the problems under
consideration, a rich archaeological layer with a workshop character was an important
discovery, this being linked to the Szeletian on the basis of the typology.

Artefacts (layer 0) were found in a slightly rusty pararendzina, covered by a thin layer
of loess secondarily affected by biogenic processes. The soil substrate comprises a conspic-
uous solifluction horizon (E), followed by a loess complex (F, H, L) and soil layers (I, M;
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Neruda — Nerudovd — Oliva 2004). The pararendzina with artefacts, layer 0, shows signs
of spatial shifting, but given the refittings possible it seems that from the point of view of
artefact location it is possible to speak of para-autochthonic positions, as the refittings
respect the concentrations found, or run across the vector of the slope. This fact may be
explained by the planar sliding of whole blocks of soil resulting in overlapping deposits,
as may be indicated by pararendzina sub-horizons divided by weak layers of precipitated
CaCOj; that more or less respect the angle of the upper soil layer. A para-autochthonous
position may also be attested by the thickness of the archaeological layer, which did not
exceed an average of 30 cm and was bound to the upper soil sub-horizon, and which did
not extend beneath the detritic horizon that bounds it at that base.

Dating: The chronological assignment of layer O is somewhat problematic. As noted
above, from the technico-typological perspective it seems highly likely that it can be class-
ified to the Szeletian. The absolute dates obtained, however, are somewhat at variance with
this: the radiocarbon dating of the rib of a young rhinoceros to 24 950 + 30 BP proves
little, given the low collagen content within the sample. This rib lay on the upper surface
of the archaeological layer at the interface with loess, but even so is entirely outside the
framework of the presumed dating.

It was for these reasons that samples were taken for dating by the Optically Stimulated
Luminescence (OSL) method (L. Nejman & E. Rhodes, pers. comm.). The first sample
(43 600 BP) came from the same level as the rib used for conventional radiocarbon dating.
The second sample (64 600 BP) was taken from the base of the archaeological layer.
These may delimit the age of the horizon, which varies between 43 600 and 64 600 BP.
The average date is this 54 100 BP, which again is at variance to the previously defined
temporal framework for the Early Upper Palaeolithic. The dating is therefore still a matter
of enquiry (Nerudovd 2003a; Nerudovd — Neruda 2004).

Vedrovice Ia

The site of Vedrovice Ia lies NNE of the eponymous village, at an altitude of around
285 m a.s.l. (the Vanecka tract, plot no. 250), on the same ridge as the site of Vedrovice I,
which lies 250 m to the north-west. To the south the terrain falls away to the horizontal
loess drift on which the Vedrovice II station is to be found.

The site has been known from surface artefact collections since the end of the 1950s.
In 1983 fossil bones, several flakes, cores and a high end-scraper were found in the backfill
from laying telephone lines. It was for this reason that in the autumn of 1991 a test trench
was arranged here at the point of the greatest concentration of finds, at the interface between
the crown of the hillock and the slope leading towards the village. This probe identified
Palaeolithic occupation at multiple positions (layers), and in the following year systematic,
open-area excavation was therefore begun (Oliva 1993).

Geological bores were taken from the site environs, the purpose of which was to trace
the course of the interpleniglacial soil and correlate the stratigraphic sequence with the
surrounding Palaeolithic sites of Vedrovice I and II (Neruda — Nerudovd — Oliva 2004).

Within the framework of the open-area excavation, a deep shaft was dug in quadrat
25-26/0-P, reaching down to the level of the underlying gravel-sand, and yielding a 7 m
deep profile of the Quaternary sediments, which were detailed by a geological survey (Havli-
cek — Neruda — Oliva — Smolikovd 1997). The main archaeological layers are represented
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in the profile, although the division of the finds positions in the interpleniglacial soil was
more apparent during excavation of the main area to the south.

Brown earthified braunlehms matching PK VII, or possibly older, are represented in
the lower part of the deep trench. The subsequent, major sedimentary wear removed soil
complexes PK VI-II and from this period only four loess horizons survived, of which the
lower two are divided by aeolian sands (V-IX). The youngest of the soil complexes com-
prises two, weakly developed IV soils (the lower an arctic brown earth, the upper a para-
rendzina). Developmentally, these are two separate soils that may be genetically and on
the basis of the finds associated with the Wiirmian interpleniglacial.

From the excavations on the main surface and the boreholes drilled, it follows that in
a southerly direction the interpleniglacial soil projects to the surface, and is secondarily
denuded first within the framework of the B-horizon and later in the ploughsoil. The pre-
sent slope is cut through, so that south of this point artefacts of the primary station are
found on the surface.

The preliminary characteristics of several of the finds horizons were set out by M. Oli-
va (1993). Archaeological layer 1, containing both Palaeolithic chipped stone industry and
later (prehistoric) finds, is found in the recent B-horizon.

Layer 2, with isolated finds of chipped industry, appears in the light, possibly Upper
Wiirmian, loess (geological layer III). The main archaeological layers (3 & 4) are found
in the upper part of the brown fossil soil (later IV), at the absolute base of which was the
not overly bountiful layer 5 (from the refittings carried out there is clearly not two, but
only one archaeological layer). The industry in these layers is represented in particular by
technical flakes, dechets and raw material fragments. Given the workshop nature of the
industry found, there is a surprisingly small quantity of cores. Thanks to the advantageous
chemical conditions (with a high degree of secondary calcification) even organ material
has been preserved in the form of fragments of bone and horse teeth. These positions
probably match the surface finds of chipped industry south of the point where the fossil
soil secondarily becomes part of the recent soil complex.

In the loess sediment contained stray artefacts in its upper level (archaeological layer 6),
with the chronological classification problematic.

Further down, in loess with a high fine detritus content and pebbles of Krumlovsky les-type
chert, lay the Middle Palaeolithic layer 7 (geological layer VI). The most characteristic find
type was a fragment from a flake morphologically comparable to a Levallois point, but in
addition there were also side-scrapers and denticulated tools. In contrast to the Aurignacian
industry, the tools of the Middle Palaeolithic were in part made from Cretaceous chert
(spongolite). This classification and the stratigraphic location imply a Lower Wiirmian
dating of the layer.

Refittings of the chipped stone industry were carried out primarily on material from
layer 3; it was subsequently shown, however, that a series of artefacts could be joined
across layers 2—4. Even during the course of the excavation it was clear that southward
the geological layer rose to the surface, and at the same layers merged that in the north-
ern sectors had seemed to be inconspicuously divided by a thin sterile layer. Correlation
of the information from the refittings and from spatial and stratigraphic analyses will in
future proved more detailed information that will better specify the site chronology. Ab-
solute dating will also be essential.
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3. Description of the refittings

Stranska skala ITI-1

The site is located almost on top of a source of Stranska skala-type chert, but the assem-
blage nevertheless contains examples of quite a wide range of other types of raw material
(Valoch — Nerudovd — Neruda 2000, Tab. 7). Stranska skéla-type chert appears here in
several variants, and it cannot therefore be ruled out that they come from other sources
(e.g. Svédské sance, Bila hora), which however are also in the immediate area, no more
than 2 km distant. Nodules, in which form the raw material occurs most often, break into
small blocks due to the presence of frost fractures (the process of gelifraction); undamaged,
compact nodules are in the minority.

Krumlovsky les-type chert is found in cortical flakes, which attests to its transport in the
form of pebbles or nodules. It is most often found used in hammerstones and retouchers,
but the use of this material for the exploitation of blanks is debatable; it is however nec-
essary to consider the heavily distorted opportunities for its determination caused by the
heavy patination of artefact surfaces. Where the cortex does not survive, its differentiation
from Moravian Jurassic cherts (including the Stranska skala-type) is difficult.

Radiolarite occurs in many coloured varieties, most often in a form lacking cortex.
Flakes with cortex show that at least one block of raw material must have been brought in
its original form from a primary source.

Spongilite (Cretaceous chert) appears in smaller numbers, and was evidently obtained
from the gravel-sand terraces near the site (the Svitavy terraces), in the form of rounded
blocks and pebbles. Erratic (glaciogenic) silicites and quartz appear in subsidiary quanti-
ties, and were used mainly as hammerstones in the form of pebbles.

One of the conspicuous features of the assemblage is the predominance of core residu-
als, typically of small dimensions, over pre-cores and exploited cores. This indicates a fairly
intensive means of obtaining and working the raw materials, which everything suggests was
not as simple as it might seem at the source.

After analysis of the refittings it can be stated that the main factor at play in the select-
ion of the individual production method was the shape of the accessible raw material. The
defined reduction strategies can be divided into three major groups: the sub-prismatic, the
Upper Palaeolithic and the Levallois. The former pair may be taken together within the
non-Levallois concept, while the Levallois has several variants related to the exploited
supports, even while the principle of manufacture remains the same.

Non-Levallois cores were worked using different means, as has been described by
P. Neruda (Valoch — Nerudovd — Neruda 2000). The first is the sub-prismatic method?2,
which concentrated on the processing of raw materials in the form of sharp-edged blocks.
The aim was lessen the volume of the original raw material to the least possible degree,
meaning that the raw material was virtually unprepared. Suitable frost surfaces were used
as striking platforms, these exceptionally being prepared by one or two strikes. (fig. 2;
Valoch — Nerudovd — Neruda 2000, Abb. 34: 1; 35: 1; 36: 3; 45). The core exploitation

2 In the original publication (Valoch — Nerudovd — Neruda 2000) this method is described as a direct blade
(non-Levallois) technique. Given that it was a simplified variant of the prismatic mode of core reduction, the
simpler term ‘sub-prismatic method’ has been chosen instead.
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surface was formed into a suitable shape by a series of preparatory blades with cortex.
During exploitation the working surface of the core expanded the lateral convexity of the
core, where the edge of the preceding negative, dorsal scar pattern was used to strike off
further blades. Core re-preparation employed the opposite platform, often in the form of
outrepassé (plunging termination) products. Only very infrequently were core striking
platforms repaired. The unsuitable shape of the cross and longitudinal sections of the ex-
ploited surface was often dealt with by the use of the lateral part of the core to initiate
a new working surface. Defects in the raw material were resolved by the re-orientation of
the core, but where even remotely possible the core was exploited even in a state where
the blanks obtained could not have any practical use.

The most conclusive refitting documenting the whole core reduction process is based
on a sharp-sided block of Stranska skala-type chert (fig. 2: ). The striking platform was
formed by a natural frost fraction that met the future working surface at a convenient angle.
The core was from the beginning conceived as being bi-directional. A natural crest blade
joining the two striking surfaces was worked with just two inconspicuous strikes across the
long axis of the worked piece of raw material (fig. 2: /a-b), which cannot be regarded as
a true working of the crest blade. A total of 7 blades (fig. 2: Ic-i) are known from the main
striking platform, knapped in a series from right to left with the original natural crest blade
struck off first. The series is interrupted by flakes struck from the opposite striking platform,
the purpose of which was to repair the longitudinal convexity of the core (fig. 2: Ij-n).
These are followed by a sequence of intentional final blades, again struck mostly from the
main striking platform, which however could not be attached, as they were removed or
otherwise worked later in the production process. The length of the surface of exploitation
(fig. 2: 1A) was gradually reduced from 7.5 to 4.5 cm, with virtually no re-preparation until
the removal of the final flake, which it was possible to mount (fig. 2: /n). The advantageous
shape of the raw material made possible serial exploitation without the use of technological
finesse (re-preparation in the form of secondary crest blades or the rejuvenation of striking
platforms). In this, the whole approach to manufacture differed from the other method.
Blanks were struck off by direct percussion from a hard hammerstone, and it was therefore
not necessary to abrade the proximal part (between the platform and the working surface).

A similar approach would have been used to prepare a non-exploited core, which had
preserved across almost its whole surface the frost fractions, but which by its morphology
was suited to these economical methods (fig. 2: 2).

The second, technologically better worked out method, was that of the Upper Palaeo-
lithic blade core. Characteristically, this employs a crest blade to initiate the exploitation
surface. Crest blades and secondary crest blades are abundant in the debitage and among
the cores. The means of core exploitation is identical to that described above, but it is ap-
parent that soft hammerstones were employed, and on several blanks abrasion of the
proximal part is evident. Rejuvenation of the striking platform is more common, repeat-
edly before the knapping of further series of flakes or blades (fig. 3: IB). The striking of
several small flakes predominated, however, with very few tablets (rejuvenated striking
platforms). Cores were abandoned in the extraction phase or after irreparable technolog-
ical errors or raw material defects were identified.

In the refittings this technological approach is represented only exceptionally. None
of the complex sequences are as complete as those of the preceding case. Given the pro-
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Fig. 2. Stranska skala Ill. The sub-prismatic method. 1 — refitting of a core (A) and flakes/blades (a-n);
2 — refitting of a core (A1+A2) and step terminated blade (B). — Obr. 2. Stranska skala Ill. Subprizmaticka
metoda. 1 — skladanka jadra (A) a Gstépa/Cepeli (a-n); 2 — skladanka jadra (A1+A2) a Cepele zabéhlé
v tézni plose (B).

nounced exploitability of the cores, approaches to the preparation of the raw material are
not well documented. Their character is best attested by a prepared, non-exploited core
with a worked crest blade on the narrow edge of a raw material frost fragment (fig. 3: 3).

In the refittings this approach is best shown by the reffiting of a uni-directional core with
a final blade and secondary crest blade that, within the framework of the core reduction, is
evidently secondary (reparatory; fig. 3: 2). The original core (A) was larger, and primarily
bi-directional. The removal of a series of flakes, however, changed the morphology of the
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surface of exploitation in such as way that it was necessary to conduct re-preparation, from
which the secondary crest blade (B) has survived; this had by removing the distal part
successfully repaired the lateral convexity of the core. The success of this step is attested
by a series of knapped final blades (surviving C).

Another approach to re-preparation is recorded in the refitting of a bi-directional core
with a typical flake, repairing the striking platform (fig. 3: 7). The difference in the dimen-
sions of the striking platform of the core (A) and the rejuvenation of the striking platform
(B) attests to an ideal working angle, as from a striking platform made in this way it was
possible to knap off two sets of the desired blanks. Before the rejuvenation of the striking
platform, at least one series of blades had been taken off the core. The re-preparation of
the distal convexity of the core was done in particular from the opposite striking platform,
which was also repaired (C).

The Levallois reduction strategy made use mainly of high-quality raw materials, with-
out frost cracking or other damage. Given that few preparatory steps are evident from the
collection, raw material of a suitable shape — perhaps even with natural convexity — must
have been preferred. Good preparation of the striking platform was important, whether
only for the uni-directional reduction or for the bi-directional reduction of the core. With
the exception of a single described core, which however served for another kind of knapp-
ing, neither careful preparation of the surface of exploitation nor preparation of the lateral
part of the core in the early stages of working were apparent.

The result of such preparation is either non-standard Levallois debitage or debitage that
in essence is not regarded as being Levallois. After the crude preparation of the core, the
serial removal of blades, flakes or points followed, this being either uni-directional or, far
more often, bi-directional (from two opposite platforms). After the removal of a series of
three end products used for tool manufacture, the core was again prepared (re-prepared):
for other serial Levallois reduction.

A specific group comprises cores that have surfaces yielding evidence of the use of
multiple means of exploitation. This trend is well attested in particular in connection with
the re-preparation of a Levallois core which, if its shape was not entirely suitable for
further working (e.g. it was of small dimensions or contained defects), was re-oriented
and exploited using a different method. The clearest evidence for such behaviour comes
from refitting a Levallois core (fig. 4: A, stages a-b) with a Levallois point (fig. 4: B). After
its removal there was an attempt at repairing the cross convexity of the exploited surface,
which for some reason unknown inconvenienced the knapper. Either the subsequent blade
was intended to rejuvenate the cross convexity of the core or this step may indicate the
reorientation of the core to the edge (fig. 4: 2C), by which the side of the core would
become a crest blade for the Upper Palaeolithic reduction strategy. Given that the edge was
not suitably convex in the long axis, this led to a halt in knapping products on the future
surface of exploitation. Another attempt at a similar reorganisation of the core was made
on the opposite edge from the opposite platform. All of these attempts ended the same way,
and so the core was discarded.

Moravsky Krumlov IV

The assemblage of chipped stone industry from Moravsky Krumlov IV has a distinctly
‘workshop’ character to it. Broken primary pebbles of raw material appear here, along with
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Fig. 3. Strénska skéla Ill. The Upper
Palaeolithic method. 1 — refitting of
a bi-directional core (A) and striking
platform rejuvenated flakes (B, C);
2 — refitting of a uni-directional core
(A), secondary crest blade (B) and fi-
nal blade (C); 3 — prepared core with
crest. — Obr. 3. Stranska skéla Ill. Mla-
dopaleolitickd metoda. 1 — skldadanka
dvoupodstavového jadra (A) a Usté-
pG obnovujicich dderovou plochu
(B, C); 2 — skladanka jednopodstavo-
vého jadra (A) a sekundarni vodici
hrany jadra (B) a cilové cepele (C);
jadro s preparovanou vodici hranou.

cortex debitage and cores. The lithic industry has been markedly damaged by cryogenic
processes, as is attested by the large number of refittings of frost-damaged artefacts. In
addition to frost fractures, it has been possible to put together the entire chaine opératoire,
whether of individual flakes or in relation to residual cores. Three approaches to manu-
facture may be distinguished from the refittings of chipped stone artefacts carried out: the
direct forming of artefacts (particular leaf points), the sub-prismatic method and the ‘discoid’
method (in the wider sense; not overly regular cores, without surface hierarchisation).
Refitting no. 1: An exploited core, the volume of which was partially reconstructed
from the phase of breaking out the residual core to the first flake (fig. 5: A), which formed
a striking platform (fig. 5: N). Considerable obstacles in exploiting the core include
internal non-homogeneity and a hidden frost crack, which between them led to repeated
re-orientations of the surface of exploitation. A massive flake with its entire cortex and
drusy cavity (fig. 5: B) was extracted from the core striking platform created by one
preparation flake. Several subsequent flakes are missing. From the opposite platform of
the core another flake with a large part of its cortex was removed (fig. 5: C), which hid
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Fig. 4. Stranskéd skala Ill. The Levallois '.---1.
method. Refitting of a core (A), Levallois "ar
point (B) and blade (C) preparing the
transverse convexity of the core. — Obr. 4.
Stranska skala 1ll. Levalloiskd metoda.
Skladanka jadra (A) s levalloiskym hrotem
(B) a cepeli (C) preparujici pficnou kon-
vexitu jadra.

within it further non-homogeneities. The several flakes that followed are again missing,
but from the surviving dorsal scar pattern there were probably two or three, all of which
must have included cortex. The striking of these ended with another non-homogeneity.
Another attached flake was knocked off along frost fracture (fig. 5: D1I). The core was
turned through 90° and several more blanks removed, as shown by the attached flakes
(fig. 5: D2, E). The core was then turned through 90° again, and a whole series of short-
er target flakes removed from the new striking platform, of which only two have been re-
covered, both with a striking platform remnant with cortex (fig. 5: F, G). The surface
originating in the striking off of these flakes served as a new striking platform, the third in
the sequence, from which at least three massive flakes (not recovered) were struck. After
the striking of the last flake (fig. 5: H), the core residual evidently broke up, as there was
no further exploitation.

As already shown, the whole volume of the pebble of raw material was shot through
with non-homogeneities and rock crystal concretions. The intervening mass, however, is
a very high quality variant of Krumlovsky les-type chert, which the knappers made efforts
to continue using through multiple re-orientations of the exploitation. The final flakes
obtained were taken off site. The core residual and several flakes are, unlike the majority
of examples from other lithic industries, lightly patinated.

Refitting no. 2: A simple core reconstructed from several artefacts (fig. 6: N). The broad
striking platform was formed by the removal of two massive cortical flakes (fig. 6: A, B),
after which further cortical flakes were struck off, these however running into a non-homo-
geneity in the mass of the core. Of these, only one distal part has been located (fig. 6: CI).
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Fig. 5. Moravsky Krumlov IV. The ‘discoid” method. Refitting of a core (N) and flakes (A-H). — Obr. 5. Mo-
ravsky Krumlov IV. ,Diskoidni” metoda. Skladanka jadra (N) a Gstépa (A-H).

It has also been possible to attach two more flakes, one missing its proximal part (fig. 6:
C, D). Both have parallel dorsal scar patterns and cortex on the surface. No other sequences
were found. The back surface of the core shows frost flaking, of which several fragments
could be re-attached.

Minor non-homogeneities in the raw material did not, in this case, prevent the further
exploitation of the core. During such working, several nice, massive products were obtained,
with parallel edges, of which some could subsequently be used as blanks for bifacial tools.

The sub-prismatic reduction strategy

Refitting no. 3: A massive preparation flake was knapped from a small pebble of chert
raw material, giving rise to a broad striking platform. This striking platform preparation
flake was subsequently retouched, becoming a bifacial side-scraper (fig. 7: Al), from
which the bulb was removed and which thus cannot be confidently re-attached to the core
(fig. 7: N). The character of the cortex, the dimensions and the raw material employed all
made possible its inclusion among the refittings. The core was then worked around its
perimeter; two cortical flakes were the first to be removed (fig. 7: A, B). This example
differs from the cores exploited in a similar manner at Stranska skala in the approach used
in the multiple treatment of the striking platform by a system of smaller flakes (other
attached, elongated flakes have a pre-prepared striking platform: fig. 7: D). The compos-
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Fig. 6. Moravsky Krumlov IV. Refitting of a core (N) and flakes (A-D). — Obr. 6. Moravsky Krumlov IV. Skla-
danka jadra (N) a ustépl (A-D).

ite core is included within this reduction strategy because the individual (final) flakes are
knapped using direct blows from a hard hammerstone, without any preparation of the strik-
ing edge by abrasion, and in the absence of a crest blade and preparation of the distal part
of the core (with a view to the longitudinal convexity). During working the flakes are
therefore gradually cut, with step and hinge termination. The last of these was evidently
intended to provide re-preparation, of course again very easy through the striking of
a massive flake in a direction similar to the direction of exploitation. This led, however, to
the outrepassé (plunging termination) flake taking with it a considerable part of the distal
part of the core (fig. 7: 1), which considerably lessened the usable volume of the raw material.
The core was then abandoned. Further fragmentation of the residual core was caused by frost
action. A major part of the attached pieces from this core were found in a single quadrat,
11/R, which also held the greatest concentration of artefacts from within the study area.

Further evidence for the sub-prismatic reduction strategy is provided by the reconstruc-
tion of the process of core preparation with a sequence of blades. After readying the distal
part of the worked piece by two blows to remove cortex (fig 8: Al, A2), the natural crest
blade (fig. 8: C) was struck to initiate an exploitation surface. This was followed by a se-
ries of blades (fig. 8: D-J), most with lateral cortex. Given that these remained preserved
within the assemblage, it may be assumed that these were not carefully created blanks.
The following series and the core could not be found and attached.
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The first two refittings described provide a good illustration of the previously described
technology of reduction applicable during the Szeletian (Nerudovd 2003b). Most common-
ly, a single flake was struck from pebble raw material with the aim of creating a future strik-
ing platform. Without any further preparation, the core was then immediately exploited by
a system of parallel strikes. Despite the simplicity of this method, even blades could be
obtained in this way; the majority of the products, however, were flakes, sometimes relativ-
vely massive, and often with a semi-cortex, that could be used as supports for the production
of tools. Attempts at core re-preparation are evident only where the nodule offered a finer
type of raw material, similar in its qualities to erratic flint.

The abundance of low quality raw material in the immediate vicinity of the site result-
ed in a large number of cores, from which only a small number of products were chipped
before they were abandoned (Nerudovd 2003b, 81).

Direct artefact fashioning (faconnage)

Although through refittings it has been possible to reconstruct the methods by which
cores were prepared and exploited, and there is evidence for the obtaining of common de-
bitage, the main aim of all activities at the site of Moravsky Krumlov IV-3 seems to have
been the production of bifacial leaf points. The use of common debitage, in particular
flakes (blade products appearing only sporadically: Nerudovd — Neruda 2004), is not as
yet certain, as retouched tools have thus far been found preserved only occasionally (e.g.
a side-scraper on a core striking platform preparation flake, made from a uni-directional
core, and an end-scraper; fig. 7: AI). Meanwhile, several refittings are apparently missing
the final debitage (see refitting no. 1).

In this context, the types of blanks used for leaf points are surprising. While it might
be presumed that these were common flakes or blades, the refittings imply that they were
actually massive cortical blocks of raw material, with cortex remnants and frost surfaces, or
half pebbles with one flat surface and one conspicuously bulging (an obvious core striking
platform preparation flake, or even half pebble raw material). Even flakes loosened by frost
action were usable for such a purpose, as indicated by the following refitting:

Refitting no. 4: A pebble of chert raw material broken into two equal halves along a frost
fracture, within which was exceptionally high quality chert of the Krumlovsky les-type.
A “core” was prepared from one half (fig. 9: 1A) — which could of course also have been
a pre-phase for leaf points like the second half (fig. 9: 2) — from which gradual working
a bifacial object was formed (fig. 9: 1CH). Centripetal strikes were first used to remove the
frost surface (illustrated flakes 9: /A, B); subsequently a single flake (fig. 9: 1C) was
chipped from the cortical surface of the pebble, along with several semi-cortical flakes
(preserved, and illustrated in fig. 9: 1D). The mass of the raw material was removed in par-
ticular from flat surfaces, alternately using two opposite, lateral sides (fig. 9: 1F). During
this chipping the remainder of the pebble broke into three parts (fig. 9: INI, IN2).

The second half of the frost-shattered pebble (fig. 9: 2) first had a striking platform
prepared by short flakes, perpendicular to the frost surface (surviving flake in fig. 9: 2A).
The back created in this way survives in the form of the prepared, backed side of a future
bifacial tool. This was followed by the first reduction of the thickness of the object from
the same edge, but to the cortical surface (fig. 9: 2B-E). Further reduction of the thickness
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Fig. 7. Moravsky Krumlov IV. The sub-prismatic method. Refitting of a uni-directional core (N) and flakes/
/blades (A-1); the striking platform initiated flake (A1) is used as the blank for a side-scraper. — Obr. 7. Mo-
ravsky Krumlov IV. Subprizmatickd metoda. Skladanka jednopodstavového jadra (N) a Gstépt/cepeli (A-1);
vrchlik je pouzity jako polotovar pro drasadlo (A1).

was undertaken using flat striking of the prepared back of the object (fig. 9: 2F, G, H, CH),
and from the opposite cortical edge (not illustrated). It was through this knapping that an
item was created that is typologically classified as a Middle Palaeolithic bifacial backed
knife. This artefact was not, however, finished (fig. 9: 2I), for which there are several pos-
sible causes. In one of its parts two contiguous frost fractures are apparent, with a minor
non-homogeneity nearby. It would have been clear to the knapper that to continue with the
forming would break the item along these fractures, and the item was thus discarded be-
fore completion.
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Fig. 8. Moravsky Krumlov IV. The sub-prismatic
method. Refitting of decortification flakes (A, BT,
B2) preparing the distal part of core (not found)
and a series of flakes (C-J), probably from the
core extraction surface. — Obr. 8. Moravsky
Krumlov IV. Subprizmatickd metoda. Sklddanka
dekortikac¢nich astépl (A, B1, B2) preparujicich
distalni ¢ast jadra (nenalezeno) a série Ustépl
(C-)), pravdépodobné z tézni plochy jadra.

Both halves of the pebble were worked in similar fashion: first the knapper paid attention
to the flat surface, and once this has been ‘cleaned’ of the frost surface preparation of the
more massive cortical surface began. It is interesting to note that for the crude fashioning
of the article, alternate striking on both surfaces to create the characteristic zigzag cutting
edge was not used. In an effort at the minimal reduction of in particular the breadth of the
item (given especially by the small initial dimensions), the knapper gradually thinned the
side with the cortex using flakes into a surface, instead of using lateral preparation at the
relevant point. Striking was done from opposite lateral sides, with no attention paid to the
distal and proximal parts.

It was in this way that the coarse, bi-pointed, conspicuously plano-convex form of the
future leaf point was created. This approach was employed on several leaf points despite
the high degree of reduction of the ‘back’ (fig. 9: 2I). In several cases a preparation flake
was removed from the opposite edge so intensively that it struck off a considerable part
of the surface and the opposite lateral edge of the biface, as well as reducing the value of
the knapping point. The application of this technique resulted in the plunging termination
(so-called “bifacial thinning flake”; Nerudovd — Neruda 2004) indicating that a biface
was thinned at the site (Anderfsky 1998, 111).

After the removal of a “liquidation” flake, the remainder of the fassonage was abandoned,
even if in one of the refittings there is evidence of the striking of one or two insignificant
flakes afterwards. The approach described demonstrates the means of forming leaf points
at Moravsky Krumlov I'V-3. Not in all cases, however, was the lack of completion caused
by plunging termination (bifacial thinning flakes). With the exception of one or two pieces
that remained undamaged, the cause of non-completion was the breaking of the object
during preparation, thanks to internal frost fractures or during the removal of non-homo-
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Fig. 9. Moravsky Krumlov IV. The bifacial method. 1 — refitting of flakes (A-F) removing the cortex from half
of the pebble (N1+N2), probably the initial phase of leaf point preparation; 2 — refitting of a bifacial tool
(21) and preparation flakes (A-CH). 3 — leaf point support; 4 — broken leaf point. — Obr. 9. Moravsky Krum-
lov IV. Metoda pfimého tvarovani. 1 — skldadanka ustépt (A-F), odstranujicich kiru z poloviny valounu
(N1+N2), pravdépodobné pocatecni faze preparace listovitého hrotu; 2 — sklddanka bifacionalniho na-
stroje (21) s prepara¢nimi Gstépl (A-CH); 3 — polotovar listovitého hrotu; 4 — prelomeny listovity hrot.

geneities. Only one piece, perhaps, may be regarded as having been finished, this being
made from a high quality, fine-grained Krumlovsky les-type chert. In cross section this has
a flattened, lentil shape, but it is not, unfortunately, symmetrical. This object has an inten-
sive white patination (fig. 9: 3), and although there are no flakes known from its surface,
it is such a characteristic, and in the assemblage exceptional, raw material that it can with
confidence be stated that it was made directly on the site.
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In conclusion, mention must be made of the reconstruction of part of the fassonage of
a leaf point. A sequence of six subsequent preparation flakes (fig. /0) could be attached to
a residual core or proto-beginning of a leaf point. The future leaf point was preliminarily
shaped on just one surface; on the residual a remnant of the natural surface and, on the dis-
tal part, unremoved cortex are visible. The first three flakes, which were relatively short,
did not cut into the whole of the prepared surface, but only halfway. These were followed
by flakes of standard length, the fifth of which removed a considerable section of the dis-
tal, cortical part of the future biface. This was followed by six preparation flakes. It was
not possible to attach further debitage, as is clear from the side view (fig. 10: B).

This method of the fassonage of leaf points was observed in several refittings. The
future length of the points is given by the initial dimensions of the blank employed, and thus
the reduction strategy concentrated on the other parts; initially a single surface is coarsely
worked, while a second is left without preparation and often with cortex. Preparation of
the surface is from to opposite (lateral) edges, always after a sequence of several flakes
from one and then the other side. Once this phase is complete, the blank appears similar
to a flat bifacial core. The future biface is then turned, and again bifacially reduced on the
hitherto untouched surface. In this phase there is a marked reduction in the mass of the raw
material, particularly in the lateral parts, as the angles under which the biface is prepared
are often unsuitable (estimated 60-80°). After this phase, the future leaf point appears
morphologically to be a bifacial backed knife (e.g. fig. 9: 2I), such as might be found in
the Micoquian. Only after finer preparation, yielding thin preparation flakes, does it finish
in the classic shape of a leaf point, such as is known from the Szeletian (fig. 9: 3, 4).

The main differences from the classic alternating means of shaping lie in the thinning
of the worked piece of raw material, reminiscent of striking blanks from the broader part of
the core surface. The striking platform in this case comprises the back of the artefact, from
which broad flakes are chipped to create a surface. This method minimises the reduction
of the width of the future bifacial tool — of particular importance with raw materials like
Krumlovsky les-type chert, the quality of which varies considerably and the more valuable
pieces as raw material of which do not occur in large quantities. At the same time, the glo-
bular form of the original raw material (pebbles) is not ideal for the shaping of flat, bifacial
artefacts. It was therefore necessary to strike off a larger flake that, given the shape of the
pebble, was quite arched, making necessary a considerable reduction of the thickness of
such a blank (schematic in fig. 11). In the case of the classic, alternating reduction strategy,
there would however have been considerable reduction of the already limited dimensions of
the support. The method used at the site of Moravsky Krumlov IV-3, then, is an original
solution to this technical problem; first there is basic removal of the cortex from the narrow
side in the form of flat flakes, and the same time the steeper sides are prepared using short
strikes into striking platforms (fig. /1: A). This gives rise to a shape with an asymmetric
section (fig. 11: B), which forms the basis for the future reduction of the thickness by striking
flakes in particular from the back of the artefact (fig. //: C). In an ideal case it is this possible
to create the more or less regular plano-convex cross-section of the leaf point (fig. 11: D).

Vedrovice IA

The composition of the chipped stone industry recovered again indicates that the ex-
cavated part of this site had a workshop function, with the difference that here there was
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Fig. 10. Moravsky Krumlov IV.
The bifacial method. A-C —the
sequence of flakes reducing
the thickness of a broken bifa-
cial tool (N). — Obr. 10. Mo-
ravsky Krumlov IV. Metoda
pfimého tvarovéani. A-C — se-
kvence u3tépd, redukujicich
tloustku zlomeného bifacio-
nalniho néstroje (N).

a greater representation of tools, relating to the settlement area located to the south of the
workshop area. The collection contains a large number of cortical and preparation flakes,
fewer blades and, given the overall number of pieces found, few cores. An interesting
aspect in terms of comparison with the aforementioned site of Moravsky Krumlov IV is
the fact that both collections are manufactured from the same raw material, so that any
technological differences would reflect real cultural differentiation.

The refittings undertaken show the use of a single technological approach to production
(reduction strategy), based on the exploitation of Upper Palaeolithic cores with prepared
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crest blades. This method is best illustrated by the refitting of crest blades, secondary crest
blades and blades with lateral cortex, and a sequence of flakes rejuvenating the striking
platform (tablet).

The core was exploited in the following manner: after careful preparation of the striking
platform several flat flakes were prepared and struck off a single-sided crest blade (fig.
10: A); these were followed by two secondary crest blades with lateral cortex (fig. 12: B, C).
After these first three blades, the striking platform was rejuvenated by flakes with a foot
including the original striking platform with its natural surface (fig. /2: D). Another
sequence of blades (fig. 12: E, F, G) were then removes, of which at least two had lateral
cortex; the other blades are missing. The following strike was unsuccessful, because the
flake remained in the exploitation surface (fig. /2: H). The next four cascaded tablets re-
juvenated the striking platform (fig. 12: 1, J, K, L), and must have produced blades, although
none were found. The affixed crest blades and tablets were struck in the same direction.

The exploited block of raw material was a peculiar type of Krumlovsky les-type chert,
grey in colour with a coarser but very homogenous, slightly porous structure. From the
remnant of the natural surface (cortex) on the side of the refitting, the raw material seems
to have been found in the form of a block of relatively large direction. One of the longest
blades, which however is not entire, measures more than 18cm. It was not possible to find
either the residual core or the final debitage, represented by blades without cortex, with
the exception of two basal sections of blades which, however, did not fit directly to the
remainder. The first was a struck blade (fig. 13: Al, A2) that partially ‘intruded’ into the
next blade; the next to be struck was blade B, the fracture of which at the point of striking
is merely accidental (fig. 13: BI, B2). These products must have been carried beyond
the area covered by the archaeological excavation, because given the character of the raw
material such objects would have been readily identifiable.

Another refitting undertaken was comparatively simple — a bi-directional core with
several preparation flakes. Within the framework of the preparation of an exploitation sur-
face, a flake was struck with a non-prepared talon and lateral cortex, which however intruded
into a frost fracture (fig. 14: A). This was followed by a massive flake, again with a non-pre-
pared talon and partial cortex on the lateral side (fig. /4: B). This was used to prepare a strik-
ing platform from which several blade blanks were struck, as indicated by the arrows on
fig. 14. For some reason this striking platform was then re-prepared, unsuccessfully — as is
clear from the three short, overlapping negatives of dorsal scar patterns on the striking plat-
form (with one exception the contrabulbs of the struck blades are not apparent). The core
was therefore open to exploitation from the opposite striking platform, prepared by re-
juvenation flake. Judging from several very short nicks with step and hinge termination in
the striking platform, surviving on the core surface, it seems that this re-preparation was
unsuccessful, and entirely devalued the exploited core — which was then discarded.

From the technological standpoint, it is significant that with the exception of both
striking platforms and probably the crest blade, the shape of the core was not prepared in
any complex manner; its back and side are partly preserved cortex and partly the natural
glacial surface of the raw material. It can therefore be stated that in this case the prepara-

3 A survey of the raw material sources in the Krumlovsky les region located such raw material only once, on the
track linking the local village to the archaeological site, i.e. at a distance of around 200 m.
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Fig. 11. Moravsky Krumlov
IV. The bifacial reduction
sequence reconstructed
after fig. 9: 2. — Obr. 11.
Moravsky Krumlov IV. Vy-
robni sekvence redukce
tloustky bifacionalniho
pfedmétu, rekonstruova-
na podle obr. 9: 2. A

tion and re-preparation approaches were practically limited to only to working a suitable
striking platform (preparation of the crest blade cannot be demonstrated).

4. Summary

This article has described lithic industry refittings used by the authors to reconstruct the
reductions strategies employed by three Early Upper Palaeolithic cultures in Moravia
(fig. 15). The method of retrofitting the finds has aided in providing a detailed description
of Bohunician technology, while for the Szeletian and Aurignacian similar data has not
previously been available. The refittings from Vedrovice Ia, illustrating a typical Upper
Palaeolithic reduction strategy in the Aurignacian, are regarded as having been particularly
successful. The care with which the archaeological excavation itself was conducted has
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Fig. 12. Vedrovice la. The Upper Palaeolithic blade method. Refitting of blades (A-C, E) and flakes rejuvenat-
ing the striking platform (D, F-L) of the core (not present). — Obr. 12. Vedrovice la. Mladopaleolitické ¢epelo-
véa metoda. Sklddanka cepeli (A-C, E) a ustépt (D, F-L), obnovujicich tderovou plochu jadra (nenalezeno).

reaped dividends, with numerous frost shattered fragments also having been collected and
documented, their refitting contributing in so small part to the success (cf. Skrdla 1994, 7).

The technological composition of the reduction strategies of the Bohunician are high-
ly diverse (fig. 15). Through artefact refitting it has been possible to define the three main
directions that could be applied even to a single core. The system of production was
aimed at obtaining various types of blanks, both Levallois and non-Levallois. These blanks
are characterised by parallel edges, given by the means of striking; metrically of course they
are often not blades, the production of which is not predominant (Nerudovd 2002, 25;
2003b, 78). All types of the blanks obtained were used to produce tools. The simplest,
sub-prismatic reduction strategy was applied in particular to sharp edged blocks of raw
material with suitable angles between their surfaces, enabling the exploitation of blade
blanks directly, without extensive alterations to the shape of the raw material. For striking,
a hard hammerstone was particularly used for direct blows. In this way it was possible to
separate relatively regular blanks from the core.

The Upper Palaeolithic reduction strategy is substantially more developed, with crest
blades being prepared with several blows. This approach was also used for the re-preparat-
ion of the shapes of cores, and to separate blanks a soft hammerstone was employed.
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Fig. 13. Vedrovice la. The Upper Palaeolithic blade Fig 14. Vedrovice la. The Upper Palaeolithic blade
method. Refitting of blades belonging to the refitt- method. Refitting of a bi-directional core and flakes
ing on fig. 12 (not connected). — Obr. 13. Vedrovi- (A-C) rejuvenating the striking platform. — Obr. 14.
ce la. Mladopaleolitickéd cepelovd metoda. Skla- Vedrovice la. Mladopaleolitickd ¢epelova metoda.
danka cepeli, nalezejicich ke skladance na obr. 12 Skladanka dvoupodstavového jadra a Gstépu (A-C)
(nepropojeno). obnovujicich tderovou plochu jadra.

The most characteristic feature of the Bohunician is the existence of the Levallois
reduction strategy sensu lato. This method was used in particular to prepare cores from
nodules of raw material. In preparing the shape, attention was centred on the striking plat-
forms; the diagonal and longitudinal convexity of the core was altered only minimally, as
often a suitable natural shape in the raw material was employed. Using a hard hammerstone,
flakes, blades and points were struck from such cores, sometimes in series.

The combination of several methods on a single core is a separate issue. From the
refittings carried out, it was possible to demonstrate the re-preparation of a Levallois core
in the form of changing the orientation of the exploitation surface at the side of the core, and
then using the Upper Palaeolithic reduction strategy. The individual methods are applied
to the core in turn, but seem rather to have co-existed.

It is necessary to mention a somewhat different interpretation of this concept. From
a neighbouring excavated area (Stranska skala IIla) it was possible to undertake several
very complex refittings. Some of the Levallois cores used a crest blade to initiate and
exploitation surface (the Upper Palaeolithic reduction strategy, cf. Svoboda — Skrdla 1995,
fig. 29.5). The combination of Levallois and Upper Palaeolithic knapping methods led to
consideration of a fusion between the two being a characteristic of Bohunician technology
(e.g. Svoboda — Skrdla 1995, 435). In contrast to the three different methods of striking



286 NERUDA — NERUDOVA: The development of the production ...

Bolmmiclen Seeletian syrlgmEan

Fig. 15. The variability of lithic reduction stategies, reconstructed after refittings from mentioned Early Upper
Palaeolithic sites (scheme don’t record entire variability of methods). — Obr. 15. Variabilita vyrobnich metod,
rekonstruovana podle sklddanek ze zminénych lokalit z poc¢atku mladého paleolitu (schéma nezachycuje
Gplnou variabilitu metod).
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outlined here, P. Skrdla explains the presence of Upper Palaeolithic and prismatic uni- and
bi-directional cores thusly: cores were often prepared as Upper Palaeolithic cores with crest
blades and exploited in the Bohunician fashion, leaving a residual core that appears to be
a discoid Levallois core on a flake (Skrdla 2003a, 65ff). He characterises the Bohunician
technology in the following words: “The reconstructed sequences [e.g. no. S01/84 from
SS IMI-a (Skrdla 2003a, fig. 9.2)] represent the fusion of Levallois and UP reduction strate-
gies. Raw material was prepared as UP crested core. The serial production of Levallois
points together with blades continued” (Skrdla 2003b, 139).

The question arises, however, as to whether this was a standard in terms of reduction
strategy, or whether it was one of several production variants. If there was truly a fusion,
then this core reduction strategy should predominate. Refittings from area III-1, however,
do not as yet confirm such notions (which does not mean that they could not have been
present here), and even from area III-2 the illustrated refittings show perhaps just two
obvious examples of fusion, with the contemporary occurrence of crest blades and the volume
mode of exploitation. On the other hand, it is possible to demonstrate the independence of
the Upper Palaeolithic methods in the course of exploitation (Valoch — Nerudovd — Neru-
da 2000, Abb. 34: 1, 2), from which it may be adjudged that at least in some cases core
exploitation took place within the framework of a separate approach to manufacture.

Another associated problem is the general question of the discovery of blade production
and its interpretation. Blade production on the Levallois method can be found in Wiirmian
Middle Palaeolithic collections (Secline, Rocourt etc.), as can the first evidence of the
serial exploitation of non-Levallois blades (in the Czech milieu described heretofore as the
sub-prismatic reduction strategy). The situation is complicated by, for example, the fact
that the Levallois blade method controls the cross convexity of the core by use of the side-
struck blade (lame débordant), which morphologically is often similar to the core crest
blade, and its interpretation is not straightforward (see the edge of refitting S08/84: Skrdla
2003b, fig. 9.3).

Differences in the descriptions of industries are to a considerable extent created by
somewhat different terminologies, and by differences in understanding the significances of
the phenomena described.4 In the final analysis, however, the conclusion can be drawn from
both conceptions that the flexible, variable use of several production methods, the choice
of which was determined either by the quality of the raw material or the morphology of the
core, is a characteristic trait of the Bohunician reduction strategy. The advantage of this
method was the marked exploitability of a block of raw material. Given the foregoing,
Bohunician technology may be described in broader terms as the “co-existence of meth-
ods”, because it would seem to the authors that this best encompasses the technological
variability preserved in the refittings.

The Szeletian reduction strategy (fig. 15) from the studies site may be divided into two
main directions: the production of leaf points by direct fashioning (fassonage), and the
exploitation of simple cores of either the sub-prismatic type or essentially similar to Middle
Palaeolithic discoid cores.

4 For example, the core remnant (h) from refitting S01/84 is not regarded by the authors as discoid (Skrdla 2003b,
122), because they believe it to be a typical relict of a Levallois core with traces of parallel exploitation and
a negative left by the striking of a preferential flake that ended exploitation of the core.
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The sub-prismatic method of core reduction is based on the creation of simple striking
platforms by the striking of the first cortical flake from raw material in pebble form. This
is followed by a series of flakes from the striking platform, which in some cases match
blades and which are separated from the core by direct blows from a hard hammerstone.

The second, debitage method, exploited raw materials in a manner comparable to the
Middle Palaeolithic discoid cores. Certain divergences appear in the existence of multi-
ply re-oriented cores, and in the existence of a series of struck blanks. Both approaches
yielded more or less standardised blanks that were subsequently commonly used to manu-
facture retouched tools (including for example leaf points or bifacial side-scrapers from
the first preparatory flake of the future core).

In contrast to the preceding cultures, the Aurignacian reduction strategy is characterised
by its uniformity. Refittings of lithic artefacts from the site at Vedrovice Ia permitted the
identification of only one method of core reduction, which can be termed Upper Palaeo-
lithic. It is marked by the careful preparation of the striking platform on the core, which is
always prepared — in contrast to the observations of P. Skrdla (2003a, 70) on material from
Stranska skala — and the preparation of the crest blade. Control of the angle between the
striking platform and the exploitation surface maintains the lateral convexity of the core.
Core backs are generally not prepared, or at least were not prepared in the examples de-
scribed here. The distal convexity of the core is prepared at the moment when exploitation
of the core needs to be reoriented to the opposite striking platform. Regular blade blanks are
taken from the uni- or bi-directional core by direct blows from a soft hammer (e.g. antler
billet). The most characteristic phenomenon may be seen as the repeated re-preparation
of the striking platform by the knapping of ‘tablets’ rejuvenating it, precisely controlling
the angle between the exploitation surface and the striking surface, but at the same time
markedly reducing the length of the worked raw material. It seems that this approach can be
regarded as common in Aurignacian technology (Chiotti et al. 2004, 284). Technological
success is attested by the exceptional refitting of prepared and final blades with flakes
(‘tablets’) rejuvenating the striking platform, evidence of the extraordinary skill of the
knapper even faced with coarser, less high quality raw material; in other words, the tech-
nology employed was not influenced by the quality of the raw material, as was the case in
the two preceding cultures. In future it will perhaps be possible to distinguish two variants
of the Upper Palaeolithic reduction strategy, which yielded blade blanks of somewhat dif-
ferent morphology. On the one hand there are direct blades with a conspicuous ridge (lip)
at the ventral face of the striking platform, while on the other are blades of smaller dimen-
sions that are strongly curved; the talons of the latter are plain or dihedral, and again have
obvious ridges (lips). The possible co-existence of two techniques (the direct and indirect)
of obtaining blade blanks was suggested by M. Oliva (1984, 606) on the basis of an assess-
ment of the lithic inventories from Moravian Aurignacian stations in relation to the results
of experimental analyses (Bordes 1947; Bordes — Crabtree 1969).

The results obtained by this study, which define the technology employed in the exploita-
tion of lithic artefacts at the three sites described, are extremely important for a more precise
definition of the relationship between the Early Upper Palaeolithic cultures in Moravia.
The question remains, however, as to what extent it is possible to generalise from the
technological characteristics defined, i.e. whether the approaches used at other sites were
similar at least in intention. At the very least, in the case of the Szeletian it is necessary to
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assume a certain variability linked to site location in relation to the sites of other cultures
(the Bohunician in the Brno region) and to site function. The Szeletian collections closer to
the contact zone with the Bohunician also contain Levallois cores and blanks, which do
not appear at all in the Szeletian assemblages from Moravsky Krumlov IV or Vedrovice V.
The autochthonism of these components must be further researched by the refitting of
Szeletian assemblages that contain Levallois elements; no suitable assemblage is present-
ly available, however. The existence of the sub-prismatic and ‘discoid’ methods in the
Szeletian may be taken as a fairly common phenomenon, which must be connected to the
possible origin of this culture in the Micoquian. The existence of the method of the direct
fashioning (fassonage) of bifacial artefacts is again a general trait that is moreover a pri-
mary criterion of definition.

Bohunician technology is, given the quantity of sites investigated using modern methods,
among the best researched. The individual methods recur at workshop sites. The techno-
logical composition at, for example, Brno-Bohunice itself, is somewhat different, with the
frequent occurrence of raw materials other than Stranska skala-type chert (Krumlovsky
les-type chert, spongolite etc.), and at the same time methods of direct fashioning (fasson-
age) appear in conjunction with the production of leaf points. This is essentially the anti-
thesis of the problem of the Levallois reduction strategy in the Szeletian. In the future it will
be necessary to ascertain to what extent it is possible to assume the production of bifacial
tools at non-workshop Bohunician sites (Nerudovd — Neruda 2004).

A non-homogenous impression is given by Aurignacian technology. The defined
approaches recur several times in a number of refittings, so within the framework of the
study site they may be regarded as a common phenomenon. Unfortunately, other compar-
able assemblages are not available at the present time. From the analysis of industries else-
where in Europe, however, it would seem that the principle of the repeated rejuvenation of
striking platforms and the preparation of core crest blades will prove to have been a general
mark of Aurignacian technology, which will also locally contain specific approaches and
variations. It appears that from the technical perspective it is necessary to assume at least
two variants, a specific component comprising the striking of small bladelets from end-
scrapers and grooved burins, in particular in assemblages containing microlithic Dufour
or Krems bladelets (Demidenko 2002).

Under Czech Ministry of Culture grant no. RKO4P030MGO012 and institutional project MK0O0009486202.

English by Alastair Millar
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Vyvoj technologie vyroby kamenné industrie na pocatku
mladého paleolitu na Moravé

V predlozeném piispévku autofi popisuji skladanky kamenné industrie, které nasledné vyuzivaji pro
rekonstrukci vyrobnich postupt u tif casné mladopaleolitickych kultur na Moraveé (obr. 15). Metoda
zpétného skladani nalezi pomohla podrobné popsat technologii bohunicienu, zatimco pro szeletien
a aurignacien jsou ziskané udaje v kontextu paleolitického badani u nas novinkou. Zejména skladan-
ky z Vedrovic Ia, ilustrujici jiz typicky mladopaleoliticky zptsob sbijeni v aurignacienu, miZzeme po-
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vazovat za velmi Uspé$né. Vyplatila se také peclivost, s jakou byl veden jiZ samotny archeologicky
vyzkum, pfi némz byly odebirdny a dokumentovény i ¢etné mrazové zlomky, jejichZ skladani také
nemalou mérou pfispélo k celkovému uspéchu.

Velice pestra je skladba technologickych vyrobnich postupt v bohunicienu (obr. 15). Skladanim
artefaktl se podatilo definovat tfi hlavni sméry, které mohou byt uplatnény i na jednom jadre. Systém
produkce je zaméfen na ziskavani riznych druht polotovart: levalloiskych i nelevalloiskych. Pro ty-
to polotovary jsou charakteristické paralelni hrany, dané zptisobem jejich sbijeni; z metrického hle-
diska se ovsem Casto nejednd o Cepele, takze jejichZ produkce neni dominantni (Nerudovd 2002, 25;
2003b, 78). Na vyrobu nastrojui se pouzivaly vSechny druhy ziskanych polotovart. Nejjednodussi
subprizmaticka metoda se uplatiiovala zejména na ostrohranné bloky surovin s vhodnymi thly me-
zi plochami, které umoziiovaly t€Zbu ¢epelovych polotovart piimo, bez rozsdhlych dprav tvaru su-
roviny. Pro odbiti se vyuZival zejména tvrdy otlouka¢ pfimym tderem. Takto bylo mozné oddélit
z jadra i pomérné pravidelné polotovary.

Mnohem rozvinutéjsi je pak mladopaleoliticky zptisob redukce jadra, v jehoZ ramci se upravo-
vala vodici hrana jadra nékolika udery. Tyto postupy se uplatiiovaly i v rdmci reparace tvaru jadra
a k oddéleni polotovart se vyuzival i mékky otloukac.

Nejcharakteristi¢téj$im rysem bohunicienu je aplikace levalloiské metody sensu lato. Pro pii-
pravu jader pro tuto metodu byly vyuZiviny zejména hlizy suroviny. Pfi preparaci tvaru se pozornost
soustfedila na pfipravu podstavy (podstav); pfi¢na a podélna konvexita jadra se upravovala jen mi-
nimalné, nebot Castéji se vyuZil vhodny pfirozeny tvar suroviny. Prostfednictvim tvrdého otloukace
byly z té€chto jader odbijeny uGstépy, Cepele a hroty, nékdy i v sériich.

Zv14astni kapitolu predstavuji kombinace nékolika metod na jednom jadru. Na provedenych skla-
dankach se podafilo dokdzat reparaci levalloiskych jader formou zmény orientace téZby z plochy na
hranu jadra a naslednou t€Zbou mladopaleolitickou metodou. Jednotlivé metody byly ale na jadru
uplatiiovdny postupné, takZe hovoiime spiSe o jejich koexistenci. Z vedlejsi vyzkumové plochy
(Stranska skdla IIla) se podafilo sloZit levalloiské jadro, jehoZ t€Zni plocha byla inicializovéna pro-
stiednictvim vodici hrany (k mladopaleolitické metod& viz Svoboda — Skrdla 1995, obr. 29.5). Kom-
binace levalloiského a mladopaleolitického zptsobu sbijeni vedla k dvahdm o fuzi téchto dvou metod
jako charakteristickém znaku bohunicienské technologie (napt. Svoboda — Skrdla 1995, 435).

Operacni schéma szeletienu (obr. 15) ze studované lokality 1ze rozdé€lit na dva hlavni sméry: prv-
nim je vyroba listovitych hrotli metodou pfimého tvarovani, druhym je t€Zba jednoduchych jader bud
suprizmatického typu, nebo jader podobnych jadriim stfedopaleolitickym diskoidnim. Subprizmatic-
k4 metoda redukce jadra je zaloZena na vytvofeni jednoduché podstavy odbitim vrchliku z valouno-
vé formy suroviny. Nasleduje série od$té€pt z této podstavy. Ty v nékterych pfipadech odpovidaji ce-
pelim a jsou oddélovany z jadra prostfednictvim pfimého uderu tvrdym otloukacem (obr: 7, §). Urcité
odchylky od druhého zminéného zpisobu téZby se projevuji ve vicendsobném preorientovani jadra,
ptipadné i v existenci odtéZeni série polotovart. Pfi obou operacnich postupech byly ziskdvany vice
¢i méné standardizované polotovary, které se nasledné bézné pouzivaly k vyrobé néstroju (naptiklad
i listovitého hrotu nebo bifacidlniho drasadla z vrchliku budouciho jadra: obr. 7: Al).

Oproti predchazejicim kulturdm je aurignacienské opera¢ni schéma charakteristické svou unifor-
mitou. Skladanim kamennych artefaktd z lokality Vedrovice 1a se podafilo identifikovat pouze jednu
metodu redukce jadra. Tu mizeme oznacit jako mladopaleolitickou prizmatickou. Vyznacuje se
peclivou preparaci tderové plochy jadra, jeZ je vZdy piipravena (na rozdil od pozorovani P. Skrdly
/2003, 70/ na materidlu ze Stranské skaly), a ptipravou vodici hrany. Kontrolovanim thlu mezi pod-
stavou a téZni plochou je udrzovana lateralni konvexita jadra. Zada jader obvykle nejsou preparo-
vand, resp. nebyla preparovana u zde popsanych pfipadi. Distalni konvexita jadra je preparovana
v okamziku, kdy je potieba téZbu jadra preorientovat na protilehlou stranu. Z jedno- ¢i dvoupodsta-
vovych jader se t€zily pravidelné ¢epelové polotovary, oddélované od jadra pfimym iderem mékkym
otloukacem. Za nejcharakteristi¢téjsi jev miiZzeme povazovat opétovné preparovani podstavy odbije-
nim tzv. tablet, které presné kontroluji thel mezi téZni a uderovou plochou, ale které zaroven znac¢né
redukuji délku zpracovavané suroviny. Zda se, Ze bude moZné povaZovat tento postup za obecny jev
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aurignacienské technologie (Chiotti et al. 2004, 284). O technologické tspésnosti svéd¢i vyjimecna
remontaZ preparacnich a cilovych ¢epeli s Gstépy obnovujicimi tderovou plochu (tzv. tablety), dokla-
dajici mimotadnou zruénost Stipace i v pripadé hrubsi, méné kvalitni suroviny (obr: 12). Z toho mu-
Zeme vyvodit, Ze pouZitd technologie nebyla ovliviiovana kvalitou suroviny jako v ptipadé predcha-
zejicich dvou kultur (obr: 15). V budoucnu snad bude mozné vyc¢lenit dvé varianty mladopaleolitické
Cepelové metody, které poskytovaly ¢epelové polotovary ponékud rozdilné morfologie. Na jedné stra-
né to jsou pfimé Cepele s velmi vyraznou fimsou na patce, na druhé pak cepele drobnéjsich rozméri,
které jsou silné prohnuté. Jejich patky jsou hladké nebo lomené a také s vyraznou fimsou. Na moz-
nou koexistenci dvou technik (pfimého i nepfimého) ziskdvani cepelovych polotovart jiZ upozornil
M. Oliva (1984, 606) na zakladé¢ analyzy kamenného inventafe z moravskych aurignacienskych sta-
nic ve vztahu k vysledkiim experimentalni analyzy (Bordes 1947, Bordes — Crabtree 1969).

Ziskané vysledky, které definuji technologii sbijeni kamennych artefaktii ve tfech popisovanych
lokalitach, jsou duleZzité pro presnéjsi definici vztahd ¢asné mladopaleolitickych kultur na Moravée.
Otazkou vSak ziistava, do jaké miry miZeme popsané technologické charakteristiky zobecnit, tj. zda
i na dal$ich lokalitach probihaly vyrobni postupy v alespoil podobnych intencich. Pfinejmensim v pfi-
padé szeletienu musime pocitat s uréitou variabilitou, spojenou s polohou lokality ve vztahu k na-
leziStim jinych kultur (bohunicien na Brnénsku) a s funkci lokality (ateliéry na zdrojich; sidliste).
Szeletienské kolekce bliZe kontaktni zoné s bohunicienem obsahuji i levalloiska jadra a polotovary,
jez se vubec nevyskytuji v szeletienském souboru z Moravského Krumlova IV ani v lokalité Vedro-
vice V. Autochtonnost této komponenty bude nutné dile zkoumat formou remontézi takového szele-
tienského souboru, ktery levalloiskou sloZku obsahuje. Momentalné ale neni vhodna kolekce k dis-
pozici. Existenci subprizmatické metody a ,,diskoidni* metody v szeletienu miZeme povaZovat za
dostate¢né obecny jev, ktery miiZze souviset s moznym ptivodem této kultury v micoquienu. Rovnéz
metoda piimého tvarovani (fasondz) bifacidlnich artefaktd je obecnym znakem, jenz navic predsta-
vuje hlavni defini¢ni kritérium.

Technologie bohunicienu patii, vzhledem k dostate¢nému mnoZstvi moderné zkoumanych loka-
lit, k nejlépe prozkoumanym. V ateliérovych polohach se jednotlivé metody opakuji. Pon¢kud odlis-
né se jevi technologicka skladba napf. v Brné-Bohunicich, kde se Castéji vyskytuji i jiné suroviny
neZ jen rohovec typu Stranskd skéla (rohovec typu Krumlovsky les, spongolit apod.) a kde se rov-
néZ objevuje vyuZziti metody pifimého tvarovani v souvislosti s vyrobou listovitych hrotd. Jednd se
v podstat€ o urcity protipol k problematice levalloiské metody v szeletienu. V budoucnu bude nut-
né urcit, do jaké miry je mozné kalkulovat s vyrobou bifacidlnich nastroji v neateliérovych bohu-
nicienskych lokalitach (Nerudovd — Neruda 2004).

Nejhomogennéjsim dojmem pusobi technologie aurignacienu. Definované postupy se vicekrat
opakuji na nékolika remontézich, takze v ramci sledované lokality 1ze popsané postupy povazovat za
obecny jev, i kdyZ je asi nutné pocitat s urcitou variabilitou, nezachycenou prozatim ve sklddankach.
Momentalné nemame k dispozici srovnatelné soubory. Podle rozbort industrii v Evropé se ale zda,
Ze princip opakované upravy dderové plochy a preparace vodici hrany jadra bude skute¢né charak-
teristickym znakem aurignacienské technologie, ktera bude lokalné€ obsahovat i specifické postupy
a varianty. Z hlediska techniky odbijeni musime zfejmé pocitat nejmén¢ se dvéma variantami a spe-
cifickou slozku bude tvofit sbijeni drobnych cepelek ze Skrabadel a kanelovanych rydel, zejména
v souborech s mikrolitickymi ¢epelkami Dufour, pfip. Krems (Demidenko 2002).
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